This paper analyzes net interest income in the Mexican banking system over the period [1993][1994][1995][1996][1997][1998][1999][2000][2001][2002][2003][2004][2005]. Taking as reference the seminal work by Ho and Saunders (1981) and subsequent extensions by other authors, our study models the net interest margin simultaneously including operating costs and diversification and specialization as determinants of the margin. The results referring to the Mexican case show that its high margins can be explained mainly by average operating costs and by market power. Although non-interest income has increased in recent years, its economic impact is low.
Introduction
One of the main functions of the financial system in general, and the banking system in particular, is to favor economic growth through efficient intermediation between the savings of depositors and the investment of those demanding finance. Given that the exercise of market power translates into high margins that act as a disincentive to both savings and investment, the banking sector must be both efficient and competitive.
This desirable situation of efficiency and competition does not correspond to the situation existing in many banking sectors, and particularly in the Mexican banking system.
In relation to international standards, Mexico has high interest margins reflecting high intermediation costs, which in turn have a negative effect on the growth of savings, investment, employment and, consequently, the economic growth of the country. In this context, it is of great interest to analyze the determinants of the net interest margin, dedicating special attention to the importance of competition in banking markets.
The literature on banking has developed various models over the years explaining the behavior of the intermediation margin, and showing the importance of factors such as the degree of competition, credit risk, market risk, average operating costs, etc. In particular, the seminal study by Ho and Saunders (1981) models a bank as an intermediary between lenders and borrowers, and shows that the optimal pure spread depends on four factors: the degree of risk aversion, the market structure (proxy for competition), the average size of bank transactions, and the variance of the interest rate on loans and deposits (market risk).
Subsequently, the theoretical model by Ho and Saunders (1981) has been expanded by other authors: Allen (1988) considers various types of loans with interdependent demands; Angbazo (1997) incorporates credit risk and interest rate risk, as well as the interaction between these two types of risk; Maudos and Fernández de Guevara (2004) include average operating costs as a determinant of the intermediation margin and use the Lerner index of market power as a direct measurement of the degree of competition; Carbó and Rodríguez (2007) extend the model by incorporating the importance of "non-traditional" activities, proposing a multi-output model with the aim of analyzing the relationship between bank margins and specialization. The model by Ho and Saunders (1981) has also been estimated empirically for the U.S. banking system and for six European countries by Saunders and Schumacher (2000) ; the European banking system has also been analyzed by Lepetit et al. (2008) ; and Latin American banking by Brock and Rojas (2000) , Martínez and Mody (2004) , and Gelos (2006) .
In this context, the model of the determinants of the intermediation margin has not been estimated for the specific case of the Mexican banking system, and constitutes an interesting sector of analysis given that it has undergone continual structural changes in recent years 1 : liberalization of the sector through deregulation of interest rates, the abolition of coefficients of selective assignation of credit, and the elimination of the system of legal coefficients . Subsequently, between 1991 and 1992, the banks were re-privatized after being nationalized in 1982 and a gradual opening-up of this sector to foreign investment began with the North American Free Trade Agreement (NAFTA). There was also a sharp increase in private credit without effective risk control, thus causing deterioration in banking assets. The conditions of this sector worsened with the financial and exchange rate collapse of 1994-95, which forced the Government to implement measures aimed at combating the high insolvency of the banks. Among them was the acceleration of the process of gradual opening-up to foreign investment (to inject capital) which, following the mergers and acquisitions that took place, led to the consolidation of this industry.
There are several reasons which can explain the relevance and "uniqueness" of the Mexican case: a) it is a banking system which, over the period analyzed, has been subject to 1 See Hernández-Murillo (2007) .
important structural changes. The events described above were accompanied by substantial changes in the banking regulation; b) the income structure of the Mexican banking system has changed as the non-interest income has become more important; c) the majority of the papers have analyzed empirically the determinants of interest margins in developed countries, whereas the Mexican case is characterized by a low level of bancarization (measured by bank's assets to GDP); 4) the evolution of the net interest margin and the macroeconomic there is evidence that monopolistic practices exist in some important markets (Avalos and Hernández-Trillo, 2006) . It is therefore of great interest to explore how competition affects the evolution of banking margins. The model estimated serves to explain and quantify the importance of these (income structure, macroeconomic conditions, etc.), and other variables on the evolution of the interest net interest margin in Mexico. Given the importance of analyzing how the measures implemented have affected the evolution of Mexican banks' margins, the objectives and novelties of the paper are as follows. First, it models theoretically the determinants of the intermediation margin, incorporating both the seminal study by Ho and Saunders (1981) and subsequent individual contributions, which include both average operating costs and non-traditional activities as determinants of the intermediation margin (Allen, 1988; Angbazo, 1997; Maudos and Fernández de Guevara, 2004; Carbó and Rodríguez, 2007 The results obtained indicate that the greatest economic impact on the net interest margin is determined by operating costs and market power. The results also show that, in general, the expected signs are obtained in the coefficients of the variables considered in the literature explaining the intermediation margin. Thus, we find a positive relationship between the intermediation margin in the Mexican banking system and variables proxying market power (Lerner index), operating cost, volatility of market interest rates, implicit interest payment; and a negative relationship with the quality of management and non-interest income. This last negative effect may reflect a strategy of cross-subsidization with traditional activities in line with the findings of Carbó and Rodríguez (2007) and Lepetit et al. (2008) . In other words, since banks engage in different non-lending activities, these other activities may influence the pricing of loan products due to cross-subsidization of bank products. However, its economic impact is insignificant.
The model estimated serves to explain the evolution of net interest income in Mexico.
The decreasing trend of the margin up to 1996 is compatible with the increase of credit risk and the volatility of market interest rates given that the effect of these variables is counteracted by the fall in market power and in operating costs. Subsequently, the margin presents an increasing trend until 1999 as a consequence of the increase in the Lerner index and in operating costs. the fall in 2000 and 2001 (2002 and 2003) of average operating cost (market power), credit risk, and implicit interest payments which counteract the increase in market power (average operating costs). Finally, in the last two years of the period analyzed, market power increased which caused a rise in the intermediation margin.
From a financial stability perspective, the reasons behind the margin evolution in Mexico predominantly emanate from the micro level. Therefore, one of the main implications of economic policy deriving from the results obtained is the need to implement measures which are aimed at increasing competition and efficiency in the Mexican banking system, given the high economic impact of market power and of the average margin costs. In the first case, the evidence contributed by other works (Avalos and Hernández-Trillo, 2006; Solís and Maudos, 2008) shows that monopolistic practices exist in some important markets. Thus, it is necessary to prioritize measures aimed at increasing competition (such as decreasing the legal barriers to some products and fostering coordination between anti-trust authorities and regulators). In the second case, it is important that the Mexican banking system increases its levels of efficiency in costs, which will lower margins and benefit consumers.
In the current context of the international financial crisis, results from the study allow us to shed light on some of the possible effects on banking margins. The Mexican banking system is one of the sectors of the economy which has most suffered because of the successive crises that the country has gone through over the years (such as in 1995). The deterioration of macroeconomic conditions with the consequent increase in bad loans can pressure bank margins to rise caused by the greater risk premiums that banks will demand.
The structure of the rest of the paper is as follows. Section 2 reviews the literature that analyzes the determinants of the intermediation margins. Section 3 models the intermediation margin integrating into a single model the various extensions made to the original model by Ho and Saunders (1981) . Section 4 specifies the sample used and presents the empirical results. Finally, section 5 concludes.
Literature review
The initial study on the determinants of bank interest margins by Ho and Saunders (1981) modeled the behavior of a bank that acts as intermediary between lenders and borrowers. The theoretical model indicates that the optimum bank interest margin depends on four factors: the degree of risk aversion, the market structure, the average size of bank transactions and the variance of the interest rate on loans and deposits. Ho and Saunders empirically estimate the model for the U.S. banks, using a two step approach. In the first step, they estimate a regression of the individual bank's interest margin against bank-specific variables (implicit interest rate, opportunity cost of reserves, default premium) i.e. against variables that are not determined in the theoretical model. The constant term of this regression represents an estimate of the "pure spread" component for the banks, i.e. the portion of the margin that cannot be explained by bank-specific characteristics. In the second stage, they estimate a regression of the "pure spread" as a function of the volatility of interest rates. The constant term captures the effect of market structure on the determination of the "pure spread", and the coefficient of the explanatory variable measures the sensitivity of "pure spread" to variations in the volatility of interest rates for a number of maturities.
The original model by Ho and Saunders (1981) has been extended theoretically and estimated empirically by other authors. Thus, Allen (1988) extends it for various types of loans with interdependent demands and concludes that pure interest spreads may be reduced when cross-elasticities of demand between bank products are considered. Angbazo (1997) introduces credit risk and interest rate risk into the theoretical model, as well as the interaction between these two types of risk, and estimates it for U.S. commercial banks in 1989-93. Subsequently, the model is estimated empirically using a two step process by Saunders and Schumacher (2000) Another important contribution is that by Carbó and Rodríguez (2007) . The authors develop the theoretical model by including both traditional and non-traditional activities, with the aim of studying the effect of specialization on bank margins using a multi-output model for European banking. In order to do this, they estimate a dynamic model, considering that banks need to match the random deposit supply function and the random demand of lending and non-traditional activities across periods. Their results show that diversification in nontraditional activities causes an increase in market power, and a decrease in spread as a consequence of cross-subsidization.
Another study that analyzes empirically the implications for bank interest margins of the expansion into non-traditional fee-based activities is Lepetit et al. (2008) . These authors test for a possible cross-selling behavior of interest and non-interest products by analyzing the determinants of the risk premium charged by banks on their loans for the European banking system (1996) (1997) (1998) (1999) (2000) (2001) (2002) .
Methodology

An integrated model of the net interest margin
The seminal model by Ho and Saunders (1981) has been extended in later studies by incorporating different factors to explain the net interest margin (Allen, 1988 , Angbazo, 1997 Maudos and Fernández de Guevara, 2004; Carbó and Rodríguez, 2007) . However, until now all the individual contributions have not been integrated into a single model. This section therefore aims to construct a complete integrated model of the determinants of net interest income simultaneously including operating costs, and diversification and specialization variables.
The essence of the model is to consider that the representative bank is a risk-averse agent that acts as intermediary between suppliers of deposits, and demanders of loans and non-interest outputs. The bank is also maximizer of its expected utility of terminal wealth in a single period. The bank faces the risk that there will be changes in interest rates in the money market and the uncertainty of the return on net credit. It therefore sets the interest rates (deposits r D , loans r L and non-traditional outputs r N ) as a margin over the money market interest rate (r) in order to cover itself against these risks. The planning horizon is a single period, and it is assumed that the banks set interest rates before transactions are entered into and that they remain constant until the end of the period. It is also assumed that the size of transactions in loans, deposits and non-traditional output is a fixed constant Q (see Ho and Saunders, 1981) .
Based on the multi-product framework by Carbó and Rodriguez (2007) , the interest margin will be equal to a+b L (the immediacy fees for providing deposits and loans, respectively) and the gross margin will be a+b L +b N (where b N is the fee charged for nontraditional activities). If we assume, as Maudos and Fernández de Guevera (2004) do, that operating costs (C) are a function of the traditional and non-traditional activities, the first order conditions of the maximization problem yield the optimum intermediation margin (see the appendix):
where α/β (proxy for market power) is the ratio of the intercept (α) and the slope (β) of the deposit and loan arrival functions of the bank, Q is the output transaction size, In the case of the optimal gross margin a+b L +b N :
of non-traditional activities reduces interest margin. Observe that when non-traditional activities are included, the margin is modified with the effect of market power, operating costs, the cross elasticities of demand across bank loans and non-traditional output, as well as by credit and market risks.
In addition to the variables posited by the theoretical model as determinants of pure spread, the empirical evidence shows that other variables also affect the net interest margin and must therefore be included in the empirical estimation of the model. Taking previous studies as reference, the following variables are used: a) Implicit interest payment represents extra payments to depositors through services charge remission or other types of transfers. As this variable represents an additional expense, the bank will set a higher margin, so a positive relationship is expected (Ho and Saunders, 1981; Angbazo, 1997; Saunders and Schumacher, 2000; Maudos and Fernández de Guevara, 2004) .
b) The opportunity cost of keeping reserves: this represents an opportunity cost to the banks of not maintaining high-yielding assets, so the banks with high levels of reserves pass this cost on to borrowers by means of a high intermediation margin (Ho and Saunders, 1981; Angbazo, 1997; Saunders and Schumacher, 2000; Maudos and Fernández de Guevara, 2004 ).
c) The quality of management. Because banks which are inefficient in their management select less profitable assets and high-cost liabilities, their intermediation margins are therefore lower (Angbazo, 1997; Maudos and Fernández de Guevara, 2004 Additionally, and with the aim of controlling for the possible effect of macroeconomic conditions on the evolution of the intermediation margin, the following variables are frequently introduced: e) GDP growth. The sign is not determined a priori. On the one hand, some studies show that margins are pro-cycle (Drakos, 2002; Claeys and Vander Vennet, 2007) , while in others the margin is counter-cycle (Martínez and Mody, 2004; Gelos, 2006; Carbó and Rodríguez, 2007; Claeys and Vander Vennet, 2007) .
f) Inflation rate. The sign is not determined a priori. Thus, some authors show that high inflation rates have an adverse effect on loan interest rates and this increase is reflected in higher intermediation margins (Demirgüç-Kunt and Huizinga, 1999; Brock and Rojas, 2000; Martinez and Mody, 2004; Claeys and Vander Vennet, 2008) . However, there is the possibility that the interest rates on liabilities may adjust to an inflationary shock more quickly than those on assets, so there will be a negative relationship between inflation and the intermediation margin (Claeys and Vander Vennet, 2008) .
Econometric model
In this section, we describe the empirical approximation of the determinants of intermediation margins in the Mexican banking system. We estimate a regression model of the net interest income (M) (calculated as the difference between financial income and financial costs divided by total assets) as a function of pure spread (PS), bank-specific variables (BS) and macroeconomic variables (ME).
The model to be estimated is as follows:
for t=1,…,T, where T is the number of periods observed and i=1,…,I, and I is the total number of banks.Therefore, subscripts i and t refer to bank i at time t, respectively. Pure spreads are the variables that theoretically determine the margin.
The variables are proxied empirically as follows: a) Market power (α/β). We use the Lerner index for total banking activity (Lerner) and calculate it as the difference between the price and the total marginal cost (operating + financial) as a proportion of the price 3 . The price is proxied as the ratio of banking revenue 4 and total assets; marginal costs are estimated from a translog total cost function with one output (total assets) and 3 inputs (labor, physical capital and lendable funds):
( ) 
where TC is the total costs, w is the price of the 3 inputs [labor (personnel expenditure/ number of workers), lendable funds (financial costs/deposits) and capital (operating expenses other than personnel costs/fixed assets)], Y is total assets, T is a trend that captures the effect of technical progress and μ the individual fixed effects.
The restrictions of symmetry and grade one homogeneity in input prices are imposed in the estimation.
A positive relationship between the Lerner index and the intermediation margin is expected, reflecting the fact that the banks with greater market power set a wider spread than they would in a competitive situation. ) is proxied by the quotient of loan loss provisions over loans (Angbazo, 1997 i) Income from fees and commissions (fee) is proxied by net fee income/total assets. Its expected sign is negative. j) Income from trading (trade) represents profits and losses generated by buying and selling securities and currencies, as well as the revaluation of banks' positions in securities. It is proxied by nii minus fee.
As mentioned above, although not considered explicitly in the theoretical model, there are other variables which influence margins. Using previous studies as reference, the variables are proxied as follows:
6 Initially, this variable was estimated in terms of net operating income (Lepetit et al., 2008) . However, it presents collinearity with the efficiency of banking management. This problem is avoided by redefining the variable in terms of total assets. 7 Banks usually have different product mixes, which may influence the pricing of loan products. Therefore, banks with well-developed non-interest income sources may have lower interest margins due to crosssubsidization of bank activities. k) Implicit Interest Payments are obtained as the difference between non interest expense and other operating income in terms of total assets 8 .
l) The opportunity cost of holding reserves is estimated by the ratio of liquid reserves (proxied by cash variable) to total assets.
m) The quality of management (Efficiency) is proxied by the cost to gross income ratio.
Because high levels of operating cost per unit of gross income reflect banks that are not efficient in their management, they select less profitable assets and high-cost liabilities.
Thus, a negative sign is expected.
n) The loans/total assets and deposits/total assets ratios are considered to be specialization variables.
Finally, as macroeconomic variables:
o) GDP growth (GDP) in constant 1993 Mexican pesos.
p) Inflation rate (inflation).
Growth rate of the consumer price index (annual inflation rate).
Sample and results
The sample used is formed by an unbalanced panel of data from 289 annual As, predicted by the theoretical model, positive and significant signs are obtained in the variables risk aversion, interest rate risk and credit rate risk, and we can observe that banks will set higher interest rates in order to obtain higher margins. However, credit risk is significant only in columns 1, 2 and 4. When we compare the results with other countries of Latin America, the positive sign of credit risk is consistent with that obtained by Brock and Rojas (2000) in the Colombian banking system but differs from the negative sign obtained by these same authors in the Argentine, Bolivian, Chilean and Peruvian systems 10 .
The interaction between the two risks is negative and significant, implying that the greater the volatility of interest rates and the greater the exposure to default risk, the less the effect on the interest margin. The negative sign may be explained by the result obtained by Another determinant is the size of the transactions. The results show that banks with larger operations incur a high risk, and thus charge a higher margin. On the other hand, banking institutions with low implicit interest payments will set lower margins. In addition, 10 Brock and Rojas (2000) proxy the credit risk variable with the ratio of non-performing loans to total loans. 11 A detailed description of the rescue of the Mexican banking system can be found in Murillo (2002) , Haber (2005) , and Hernández (2007).
the expected (negative) sign is obtained in the efficiency of banking management. Finally, the effect of with the opportunity cost of holding reserves is not statistically significant.
The introduction of the non-interest income variable has a negative and significant effect, showing that more diversified banks have lower intermediation margins; this may reflect a strategy of cross-subsidization with traditional activities (Carbó and Rodríguez, 2007; and Lepetit et al., 2008) . Since banks engage in different non-lending activities, these other activities may influence the pricing of loan products due to cross-subsidization of bank products 12 . When the non-interest income variable is disaggregated into fee based activities and trading income, both present negative signs, although only the fee variable is significant.
With the aim of valuing the economic impact of the determinants of the intermediation margin, the bottom of table 2 shows the elasticities of the explanatory variables and their statistical significance. The most significant effects correspond to the market power, operating costs and risk aversion. The impact of the Lerner index is the most significant: when market power decreases by 10%, ceteris paribus, the margin decreases between 4.7% and 4.9%. The effect of average operating costs is also high; when this variable increases by 10%, the margin increases between 3.6% and 3.8%; and when risk aversion decreases by 10%, the margin is reduced by between 2.9% and 3.1%. The effect of the remaining variables is insignificant (see bottom of table 2).
Since the dependent variable analyzed (the intermediation margin) presents inertia in time because the banks need to match the random deposit supply function and the random demand of lending and non-traditional activities across periods, it is considered that the current values of the margins may be determined by their previous values (Carbó and Rodríguez, 2007) . We therefore estimate the following dynamic model:
where i η is an unobserved time-invariant bank-specific effect and it υ is a disturbance term.
Given that the explanatory variables and the dependent variable are correlated with i η , a transformation such as first-differencing is required to eliminate the individual effects.
For this purpose, we use the methodology proposed by Arellano and Bover (1995) and Blundell and Bond (1998) , estimating a system of equations in both first-differences and levels (the "system" GMM estimator). The system GMM estimator thus combines the standard set of equations in first-differences with suitably lagged levels as instruments, and an additional set of equations in levels with suitably lagged first-differences as instruments.
Two-step GMM estimators are used with asymptotic standard errors robust to heteroskedasticity (see table 3 ). In addition, and considering the small sample used, the twostep standard errors are computed in accordance to the Windmeijer (2005) finite-sample correction 13 . Furthermore, we consider the possibility that the explanatory variables are not strictly exogenous, such as the Lerner index and non interest income. Endogenity can arise, for instance, when causality is reversed, i.e., when the degree of market power or the importance of non-interest income depend on banking margins. If a bank operates with a low interest margin, it is possible that it tries to compensate for this low margin by an increase in non-interest income (such as fees and commissions). In the case of the Lerner index, because 13 It is important to point out that there are two possible problems with the system GMM estimator. First, asymptotic standard errors of the efficient two-step GMM estimator can be severely downward biased in small samples. In order to avoid this problem, the Windmeijer correction (2005) is used. The inference of the results is robust if we estimate the dynamic model with the one-step GMM estimator. Hayakawa (2006) analyzes the small sample bias properties of the system GMM estimators in dynamic panel data models. He provides theoretical evidence as to why the system GMM estimator has smaller bias.Second, when the number of banks is low in comparison to the number of years overfitting biases can be present when using all the available moment conditions and the Sargan test may be weak. To avoid overfitting biases, instrument sets were restricted. For robustness, we estimate an alternative approach to the system GMM estimator for small samples, Least-Squares Dummy Variable (LSDV) estimator corrected for small simple bias (Kiviet, 1995; Bun and Kiviet, 2003 and Bruno 2005) and the system GMM results hold. These results are available upon request.
of the endogeneity of the cost and price variables, the variable is not exogenous. To address this potential endogeneity, we use lagged levels and lagged differences of the explanatory variables as instruments 14 .
<INSERT We use the statistic proposed by Arellano and Bond (1991) to test the absence of serial correlation of the errors in levels. This statistic tests the absence of second-order serial correlation of the first difference residuals. The evidence shows first-order serial correlation in differences (by construction) but no significant second-order serial correlation. Therefore, as Hansen's null hypotheses and the serial correlation tests are not rejected, the implementation of the dynamic model is validated.
As was to be expected, inertia exists, and therefore the first order autoregressive component AR(1) is significant at 10% or less (see table 3 ). This indicates that a proper specification of the net interest margin must include an inertia term. In all cases, a positive and significant relation is maintained between the net interest margin and the variables market power, operating cost, market risk, and implicit interest payments. Risk aversion, credit risk and size have the expected sign but are not significant in all specifications.
Furthermore, there is a negative and significant relationship between the intermediation margin and efficiency in banking management. There is also a negative relationship between the dependent variable and the interaction between credit risk and interest risk (except column 1). Once again we find evidence that more diversified banks have lower intermediation margins. However, when non interest income is decomposed, we observe that trading income is significant only in column 3.
Deposits/total assets does not significantly affect the interest margin. Finally, the significant negative sign of the coefficient of the specialization variable in the loans market may be explained by the result obtained by Maudos and Solís (2007) and Solís and Maudos (2008) . That is to say, there is greater competitive rivalry in the loans market because there is cross-subsidization with deposits. Therefore, given there is greater competition in this sector, they set lower interest rates, ceteris paribus, and consequently a lower intermediation margin.
Another possible explanation is that when banks specialize in the loans market, they reduce their intermediation costs thanks to the existence of economies of scale which translate into lower margins (columns 4 and 5 of table 3).
The elasticities in the dynamic model are likewise calculated. It is observed that the economic impact of the operating cost on the net interest margin is greater when we consider that the current values of the net interest margin are determined by its previous values. When the operating cost increases by 10%, ceteris paribus, the margin increases between 4.7% (5.8%) and 5.8% (7.2%) in the short (long)-term. However, if the banks decrease the Lerner index by 10%, their margins will decrease between 4.3% (5.4%) and 5.3% (6.5%) in the short (long)-term. The economic impact of the rest of the variables is analyzed in a similar manner (see bottom of table 3) 15 .
Conclusions
In comparison to international standards, Mexico has high banking margins that reflect high intermediation costs. This has a negative effect on the growth of savings, investment, employment and, consequently, the country's economic growth. These reasons justify the importance of analyzing the determinants of intermediation margins in the Mexican banking system for the period 1993-2005,
The contributions of the paper in relation to other studies on the banking system are as follows. First, we develop theoretically a complete model that includes previous contributions by other authors, incorporating the original model by Ho and Saunders (1981) , and average operating costs and non-traditional activities (Allen, 1988; Angbazo, 1997; Maudos and Fernández de Guevara, 2004; Carbó and Rodríguez, 2007) . Second, the model is estimated The results show that the most significant economic impact on the intermediation margin is determined by average operating costs and the Lerner index and the long-term elasticities are higher than those of short term. The results also show that, in general, we obtain the signs expected in the coefficients of the variables considered in the literature, explaining net interest income. Thus, we find evidence that the banks set higher intermediation margins if they enjoy greater market power. Furthermore, banking firms with high operating costs pass these on to their clients by setting higher rates of interest on credits and lower rates of interest on deposits, therefore leading to higher intermediation margins.
The banks also protect themselves from a high volatility of market interest rates by charging higher net interest margins. In addition, we observe that banks that are not efficient in their management select less profitable assets and high-cost liabilities, leading to lower margins.
Banks with high levels of implicit interest payment will set a higher margin because this variable represents an additional expense.
With regard to the diversification variable, we can conclude that, just as in more developed countries, non-interest income has increased during recent years and the sign of its coefficient shows that more diversified banks have lower intermediation margins, which may reflect a strategy of cross-subsidization with traditional activities (Carbó and Rodríguez, 2007; and Lepetit et al., 2008) . This result suggests that well-developed fee income sources produces lower interest margins due to cross-subsidization of bank activities. The strengthened importance of fee-based (and other) income has affected the income structure of the Mexican banking system, increasing the weight of the non-interest income in total income (see figure 1 ). However, its economic impact is low, so the net interest margin has not decreased (unlike in developed countries), as the effect of market power and of average operating costs predominate, causing the margin to continue with high levels compared to international standards.
<INSERT FIGURE 1 HERE>
The results obtained indicate that its evolution (which has not shown a downward trend as has occurred in developed countries) is consistent with that of average operating costs (except From an economic policy orientation, the results obtained permit us to conclude that policies should be aimed at increasing competition and promoting efficiency in the banking sector, and at favoring stable macroeconomic conditions. In terms of competition, the evidence contributed by other works (along with the complaints made by a group of senators urging the Bank of Mexico to regulate the maximum interest rate banks should be allowed to charge) show that monopolistic practices exist in some important markets. It is therefore necessary to prioritize measures aimed at increasing competition (such as decreasing the legal barriers to some products and fostering coordination between anti-trust authorities and regulators). Regarding efficiency, it is important that the Mexican banking system reduces its costs, which lower margins and benefit consumers. Finally, in the current international financial crisis, results from the study allow us to shed light on some of the possible effects on banking margins. The Mexican banking system is one of the sectors of the economy which has most suffered because of the successive crises that the country has gone through over the years (such as in 1995). The current deterioration of macroeconomic conditions with the consequent increase in bad loans can pressure bank margins to rise caused by the greater risk premiums that will banks demand.
Appendix
Banks are maximizers of their expected utility of their wealth (W) and their utility function is proxied using the Taylor expansion around ( )
Thus, the change in the expected utility after a transaction Q -a new deposit (Q=D), loan (Q=L) or non-traditional output (Q=N)-is given by: 
where it is assumed that the bank's utility function is continuous doubly differentiable with U'>0 and U''<0, i.e. the bank is risk averse.
Given the probabilities λ of receiving a deposit, granting a loan and selling a nontraditional output (Ho and Saunders, 1981; Allen, 1988; Carbó and Rodríguez, 2007) , the bank seeks to maximize the expected utility of its wealth:
Solving for the different bank fees, the first order conditions yield the following expressions of the immediacy fees:
where:
is the coefficient of absolute risk aversion (A.9)
The optimal interest margin a+b L is given by expression (1), and the optimal gross margin 18 Indicators for the totality of the commercial banks reported by the CNBV, except for the Lerner index which is estimated from sample data. 
